Background The study examines time trends and sociodemographic aspects of drug poisoning deaths in England and Wales.
Introduction
Deaths associated with drug poisoning and overdose are a significant cause of premature mortality, particularly among young adults. Deaths from overdose and poisoning from illegal drugs, particularly heroin, have increased substantially in recent years. In response to this, a decrease in drug-related deaths has been set as one of the main performance indicators of the National Drugs Strategy.
Deaths caused by drug poisoning are of public health importance as they are potentially preventable through changes in prescribing habits or statutory measures. For example, in 1998 the Medicines Control Agency reduced the number of tablets of paracetamol that could be bought from retail outlets in one purchase. Preliminary reports appear to indicate that the number of overdoses associated with paracetamol has decreased since this measure was introduced. 1 Relatively little information has been available in the past on the socio-economic and demographic aspects of mortality from drug poisoning. An understanding of the epidemiology of deaths from drug poisoning will help in the planning of measures aimed at trying to reduce the number of these deaths. The Office for National Statistics (ONS) has developed a new national database of deaths from drug poisoning in England and Wales. In this paper we use the database to examine the trends in deaths from poisoning for the four groups of substances most commonly taken in overdose.
Methods

Definition of deaths from overdose and poisoning
All deaths in England and Wales that are violent, unnatural, suspicious or unexpected, where the cause is unknown, or that may have been due to an accident or suicide, must be referred to a coroner for further investigation. Unless the coroner is satisfied that the death was due to natural causes, a post mortem will usually be carried out by a pathologist. The coroner's certificate is sent to the registration office for the district where the death occurred. The death is registered using the information on the certificate. The ONS then receives from the registrar the information on the registration form, plus Part V of the coroner's certificate.
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ONS database of deaths from overdose and poisoning
Until 1992, figures on deaths from overdose and poisoning in England and Wales were extracted manually from registration forms. Information on deaths occurring from 1993 onwards has been stored electronically. The ONS has now developed an electronic database of drug-related poisonings to facilitate investigation of these deaths and to aid the identification of specific substances. The database contains all deaths in England and Wales where the underlying cause of death is regarded as resulting from drug-related poisoning, according to the current ONS definition. The ICD9 codes used for this definition are listed in Table 1 .
Data analysis
The four substance groups studied (opiates, antidepressants, benzodiazepines and paracetamol) were mapped to their British National Formulary (BNF) categories (Table 1) . Information on all deaths associated with these drugs was extracted from the database. This included age, sex, year of death, area of residence and details of other drugs taken. National population estimates were used to calculate annual age-and sex-specific death rates associated with the four substance groups for the period 1993-1998. The postcode of each patient was also linked to an enumeration district using a look-up table. Enumeration districts for England and Wales were then ranked into five groups on the basis of their Carstairs scores, from least deprived (group 1) to most deprived (group 5), and the number of deaths was calculated for each group of enumeration districts.
Results
There were 15 720 deaths from drug poisoning between 1993 and 1998. In most deaths (79 per cent), only one drug was taken (Table 2) . Opiates were the group of drugs most commonly used when only one drug was taken (32 per cent, 3928/12 440). More deaths (65 per cent, 10 223/15 720) occurred in males than in females (Table 3 ). There was a steep socio-economic gradient in the number of deaths from drug poisoning, with an eightfold difference in the number of deaths between the least and most deprived groups of enumeration districts among males and a fourfold difference among females (Table 4) .
Trends in opiate poisoning mortality
Most deaths from opiates occurred in males (79 per cent), and overall mortality rates for opiate poisoning were almost four times higher in males than females (Table 5 ). Annual mortality rates from opiate poisoning for both men and women increased twofold over the study period (Table 6 ). In both males and females highest mortality rates were found in those under 45 years old, with the highest rates in those aged 25-34 years. Opiate poisoning mortality rates in men aged 25-34 were the highest (77 per million) from any one drug group in one specific age group.
Trends in benzodiazepine poisoning
Mortality rates from benzodiazepine poisoning in men remained stable over the period studied, whereas rates in women decreased (Table 6 ). Only 3.8 per cent of all deaths caused by poisoning from a single drug were from benzodiazepines ( Table 2) . Over the study period, a higher proportion of deaths involving benzodiazepines occurred in males (66 per cent) than in females (Table  3 ). In females, mortality rates increased with age, with highest rate (6.6 per million) in those over 65 years old (Table 5 ). In males, highest rates were found in those aged 25-34 years.
Trends in paracetamol poisoning
Annual mortality rates for both men and women did not vary substantially over the time period studied (Table 6 ). Deaths related to poisoning from paracetamol alone made up 17 per cent of total single substance deaths. The proportions of deaths in males and females were similar over the time period studied (51 per cent and 49 per cent respectively, Table 3 ). In females, the highest mortality rate occurred in those aged over 65 years (14.2 per million). In males, mortality rates were similar across the age bands.
Trends in antidepressant poisoning
Deaths related to poisoning from antidepressants alone made up 17 per cent of total single substance deaths (Table 2 ). Males had slightly higher overall mortality rates (12.4 per million) than females (11.4 per million) ( Table 5 ). For both males and females, highest mortality rates occurred in the 35-44 years age group. 
Discussion
Annual mortality rates from drug poisoning increased between 1993 and 1998. This increase was almost entirely due to the substantial increase in deaths from opiate poisoning. There were also large demographic and socio-economic differences in mortality rates.
Comparison with other studies
A few other studies have also suggested that deaths from opiate overdose are increasing. Hall et al. examined opiate overdose deaths in Australia between 1964 and 1997. 2 The rate of deaths from opiate overdose increased substantially over the birth cohorts. Neeleman and Farrell studied opiate poisoning in the United Kingdom between 1974 and 1992. 3 Their results indicated that deaths from heroin poisoning increased by 80 per cent with each successive 3 year period studied. Serfaty and Masterton calculated benzodiazepine poisoning rates and toxicity indices for deaths between 1980 and 1989. 4 Mortality rates for hypnotic drugs were highest in those aged over 65 years and anxiolytic mortality rates were highest in those aged 45-64 years.
Meanings, mechanisms and implications
The results of our study indicate that mortality from drug poisoning is increasing and that most of this increase has resulted from a rise in opiate-related mortality. Opiate overdose is a significant cause of mortality among young adults. For example, in Glasgow, just under one-third of all deaths amongst those aged 15-44 were drug related (the majority of these were due to opiates). 5 A World Health Organization report highlighted the concern regarding mortality from opiate overdose. 6 The report recommended standardized definitions of overdose (using ICD10 categories), and educating addicts about the risks of polydrug abuse or injecting alone, and improving their responses to the overdose of others. There is concern in the United Kingdom at the rising mortality from methadone poisoning. Hall et al. compared opiate overdose mortality in the United Kingdom and Australia between 1985 and 1995. 7 Overdose from opiates was found to be substantially higher in Australia, but methadone appeared to contribute to more opiate overdose deaths in the United Kingdom (50 per cent) than in Australia (18 per cent).
A recent report from the Advisory Council on the Misuse of Drugs highlighted the increasing mortality from methadone poisoning, and the need to monitor and reduce these deaths. 8 Recommendations included the following: induction onto methadone to be carried out only by trained medical staff; methadone to be taken under daily supervision for at least 6 months; a ban on the prescription of methadone tablets and ampoules.
Benzodiazepine mortality rates in women were highest in those aged over 65. Research into depression in elderly patients repeatedly finds that these drugs are prescribed more commonly than antidepressants. Blanchard et al. found that 14 per cent of patients diagnosed as having 'probable pervasive depression' were prescribed antidepressants, whereas 24 per cent were prescribed hypnotics. 9 Depression in the elderly commonly presents with prominent anxiety symptoms and thus can result in the condition being misdiagnosed and treated as an anxiety disorder. Consequently, depressed patients being prescribed benzodiazepines incorrectly will continue to remain depressed and potentially suicidal.
Paracetamol overdose is a significant cause of drug overdose mortality; this may be related to its easy availability and widespread knowledge of its toxicity in overdose. 10 Paracetamol poisoning mortality rates in women were highest in those over 65 years and over. This may be the result of the widespread prescription of paracetamol-based compounds as analgesics in this group. In an attempt to limit deaths from paracetamol poisoning, legislation that limited the sale of paracetamol was introduced in the United Kingdom in September 1998. Preliminary reports appear to indicate that this measure has decreased the number of paracetamol overdoses. Prince et al. reported that referral rates to their Liver Unit following paracetamol hepatotoxicity fell significantly after the measure was introduced. 1 People living in socially deprived areas have the highest mortality and morbidity rates. 11 Suicide rates are also known to be higher in socially deprived areas. 12 Our results indicate that drug poisoning deaths are substantially higher in areas of greatest deprivation; this may be due to a number of factors, in particular, higher prevalences of mental illness and illicit drug use.
Conclusions
The results of our study indicate that there are clear demographic and socio-economic differences in mortality from drug poisoning. Clinicians need to be aware of these differences and, where appropriate, adjust their prescribing habits accordingly. A strong relationship between area deprivation and drug poisoning was also noted in the study, and this emphasizes the importance of addressing social deprivation and inequalities as a means of decreasing mortality rates from drug poisoning.
